Poly(ADP-ribose) polymerase-1 activity promotes NF-kappaB-driven transcription and microglial activation: implication for neurodegenerative disorders.
Excessive release of proinflammatory products by activated glia causes neurotoxicity and participates in the pathogenesis of neurodegenerative disorders. Recently, poly(ADP-ribose) polymerase-1 (PARP-1) has been shown to play a key role in nuclear factor kappa B (NF-kappaB)-driven expression of inflammatory mediators by glia during the neuroimmune response. Here we report the novel finding that the enzymatic activity of PARP-1 promotes, in an beta-nicotinamide adenine dinucleotide-dependent fashion, the DNA binding of NF-kappaB in microglia exposed to lipopolysaccharides, interferon-gamma or beta-amyloid 1-40. Consistently, we found that targeting NF-kappaB-dependent glial activation with pharmacological inhibitors of PARP-1 enzymatic activity reduces expression of inflammatory mediators such as inducible nitric oxide synthase, interleukin 1beta, tumor necrosis factor alpha and amyloid precursor protein, and reduces the neurotoxic potential of activated glia in vitro. Importantly, pharmacological inhibition of lipopolysaccharide-induced poly(ADP-ribose) formation in vivo suppresses neuroinflammation and related neural cell death. Our findings build on prior published reports in PARP-1 null mice and highlight the importance of PARP-1 enzymatic activity in transcriptional control during glial activation, identifying PARP-1 activity-dependent regulation of NF-kappaB as a novel pharmacological target for therapeutic intervention in the treatment of acute and chronic neurodegenerative disorders.